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Abstract (Basic): EP 1061497 Al 

NOVELTY - In display element (PXL), light emitting elements (OLED) 
are selected by scanning lines (X) whilst brightness data is applied to 
associated data line (Y) , to store a brightness voltage in capacitor 
(Cs) and produce required brightness current via transistor (TFT2). 
Following the write period and during the scanning cycle, stopping 
( transistor (TFT3) is activated, via stopping line (Z), to discharge 
capacitor (Cs) and extinguish light emitting element (OLED). 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
driving method for an image display apparatus including a number of 
pixels arranged in a matrix. 

USE - For use in image displays of the active matrix type where 



brightness is controlled by the current flowing through the light 
emitting element, e.g. organic electroluminescence (EL) elements. 

ADVANTAGE - Enabling the light emitting elements to be extinguished 
during the scanning line cycle, allows the ratio of light emitting to 
off state to be used to adjust the display brightness. Also, the on/off 
duty cycle can be freely set, so that a degree of freedom is available 
in the current level for the light emitting elements, consequently, a 
degree of freedom is available in designing an active element to 
control the current flow, resulting in the possibility of designing a 
display with higher image quality and/or with smaller pixel size. 

DESCRIPTION OF DRAWING(S) s - Two figures are used, fig. 1 is a 
circuit diagram of a pixel of an image display apparatus and fig. 15 is 
a timing chart illustrating pixel operation. 
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«. x. ±cffi*ti, #. ». ssewsHtaeFtwu 
m^mmcomm'.zm^^n^nz^L. &mma. « 

«. X. ±Ej£*«£MW^^T*A<BStt*ny*a« 
JJjSft*j£**!HIMg!&£. ±3E£it*ny 

liiniwcs iTfcWiw* <riHiR-r « m«mbi » t « * 
t. jtJE^awii. jiCjfeiawBftigatciOJiaEaai 
□ y 9 cpiw L-r«5waK$ n. jt8EB**.*«-r* 

If?Dy?i:HMLT. JtIE-i£SEK9P"lF*iX±iE^:fi 



znt&mftis&n-JicoAfis&Tizmfcztizttb 

ft. JBBftaaElSftOTftS^OA^iiB^ (C±IEStti7 d „ * 
[0 0 18] 4t*WKJ:ft«. Bii!ll2a%gB(2££lMi 

&-?Mg.mmz&Mm',zwz&A;£i$>t. -AnMsm-^ 

4 9V* (7U-A) <0«&W«7WBrfc«C**j&*ft<&6l 

«rc. *««*tifC«ii*iC'grsft*fE3it* : F*-eL 
T*fl"r*. cftK=kftte\ IUflMll4>«*&44Be% 

ft*, his. — £^*r ^ic&ttsXftttmaife 

- «:iSin1-«> d <t IC =fc <0 ffi«£^ S ft«=«ift*K*« 
ST*-<irt ? *It£T£>*. JEC«Kfc&tt. ra-T-f 
-^rS^JClSST^CltT-. ^ffiWlC I p$r>C#<f-5 
£ ra-r^ 1/10 <CT-5 

I D*l Offi»:LTt)CT*roJWS[A*»eft<S. I P 
$r 1 0rgirTn^TFTCO3^*;i/fiL£ l,'l 0ICT 

i tril K# ^ft * T F T collate fe^Tiiig L . H 
fflfl*JftlMt*fT "3 CI t AfiTOKlttft. 
[0 0 19] 

cO^^lrffllCUtHST-5. Bill *^lC^A^®«ft 
a^ScOfg— ||J5gjgffiC0— CT^LT430. — SJR^ 
co^ffi^KHT-S*. «. (2 1 OIC^Lfcfi£5fccoiB5&f8 

EI*-r*=fc-3(C. *iS^S7K^iS!i. 
R)?:£cOj£:4-tM ^rJU (71/ — A) xmm P X L ^rS^-T 

tS^A-Sf-MYt/l^h'J >XtttcE»3ftT 
**«X(l:-r-^«lY032SaS»lC»iSJt$ftfcB* 
PXLiS. MI?OLEDt, ^-COftgilj^^T&S 
TFT 1 i. m-C0ftgi(i^T-CJ5*TFT2i> «lf^ 
«Cst&*tf. *3fc*^OLEDttetfe«*ft*«tft« 
JCioTWSA^tTS. TFT LiitffllXCioT 
IM»ShIOf-*»Yi6»6#A5 ftfc»S«fa *«* 
P X L ICtSnfc^lC s JC« Z'tLti. TFT211 
C s^SSiiSft/dWSWSBlOSCTSS^^OLED 

c«ss-r-sttat**»jwrs. pxl ^<nws.m mow 
Mmmm.izfccfzw.rn.mn <f-?tavda tai* 

EnWJT^CitCioTff^ft^. li^PXLIC«^ji^ 
ftfciHgEffMB X 7i«*iS W t ft o fc * t t>«l#« 

lCsi;SJ#5n. fE^R^OLEDttftWSftfcWSE 
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isimmtLT. m -<o%.&m. x ',z&m. c Htz&mn p x 

L «MSfO LED < t t>j£3S«*<aTtt»IW 

ic^ff-r^i&itai^ssw u. $-six p x l ciwa»«At 

-T-S. *3U6»«T««W»^a^. T F T 2 <D>r- h G 
(C^$nAcTFT3 (SSZWteSft^) £r£-*. TF 
T 3 <T>f- V G\z5-7L%'&\Wmmz.& 0 T F T 2 O^- 
t-«&£iMffl> LT. O L E D fcftffl-f -5 - ti)^\t^X& 
•S. -<75f&lf8)fl^(4. *SERX tffc(*lh*J1« 
ft Z &fr UT*tfJ5f *j£««±«)«iB3R PXLCt £ft 
•5TFT3IC4^.^^^. *<Jti9S^ir^i;TTFT3* 

T, TFT20VgsA«OVt,^i3. O L E DlC^nS 
«SS*JSWr*3.t*«T**. TFT3©y-hGlit 

sess x tctfjs L- fcfs»ih*diap» z ic^aai* s nrfc o , 

[0 0 2 0] 13 2 14. E L(C^L/iPXL€:Vh'Ji7^ 

-5. O^T^xtOfC. itlXl, X2. -, XNtfff 

X £ 5=- ^.tY KB* P X L MBlfc $ tl 

Tl^5. X. £$1X1, X2, -. XN'tWC 
lkfflWRZl. Z2. -. ZNAWSnt^S. ^se 

#](e!S&2 1 I4v7 hUv-X^S:^T43 0. SiS^D-y 
?VCK!:^fLTliAi'- h/WXVSP L 
GMTZCtiiZiiQ. MSX1, X2, -. XN*— 

jfe*-y--r^;n*!T?j«*asiT*. -77. f?jh«wiai*z»4 
<9±*jf»asBHitHiK2 3icssaanTv>s. :©i»i 

S2 3 fey7M/yX^^trfcO, VCKICpJ^iU 

o. f?±*i»«zc#j»fli*»*uj^-r*. «. vsp2 

14igJ£!ElS&2 4 (C iDMt^HftW' S P 1 a>6iS3£$l 
£0«&T3. Sfc^tt. x-^S8SSSfi[HlS»2 2(4. v>*5t$> 

[oo2i] i3ii. ufc*^a«<o^— %mm 
miz&frzmm&KmmnmmistwizmTzf-i s >y 

ft-hT$5. M^j'-h/^VS P lA* 

£SSHSK®][2lg& 2 lRZ*Wm°l'&2 4lZA?)ZtlZ>. & 
£SHSB3IjIh1K2 1 14 V S P 1 (OATlSrSltfc&i:. It iff 
9ay9VCl<.lzmmLXj&mxl; X2, -. XM 



tiisnrvK. sffl*PXLiS**iisti/i»t«Hii 

lOfcCfc^TjBftfcBSJteTfc. V S P 1 (2i£GEIII& 2 
4 T iIJ££ft. V S P 2 t LT&±fc\W%m®imi& 2 3 
ICA77$n-?b. ffitrWW«K«lEia62 3»4VS P2*5 

itfcsi. .sit jo^vck ;zmm Lx&±mwm. z 

1. Z2, -. ZN^MfUfcfiiRL-. %3tt**j&tismijrc 
{?j];LT^<. 

[0022] @i ^sia 3 ic* Lfcm-HMjgatc.tn 
xfr znyt&ikmwm mz&? x&yttf&ik-rz>$.x<D 

^WB#H^JWffit4CWx3--5 i -r-tCitfi»lL,T^{t-r 
S. ft-->T, >gM(HlK 2 4 ZmitLTigmZfSl r £^JE 
T-SdtlciO. ELr-fX7l"f <?)II)Sg€Sf £ 

[0 0 2 3] Sir. JtigWSiHSW^lCfc-Sdt.i. e 

^oj&gir^-s. ia i o \z^Lfz$c3&<nm&Wnmm.(Dm 
mmmxu, t f t 2 xz&cf<f>£.o ic^^-c 

5 L +^-;Hi : VV= 5 «m 

^•v :L= IW- / (2 • I p) I - rCox 

•Vd 2 = 270itm 

XW— £0. 1 ttSItfl'TtS. C<73*g-*^1C 
i^lSIt^liLT. E 1 (C^LfeT FT 2 OTIt -fX££[ 
T«)=t-3irJlS/hT#S. 
?r : W= 5 ttm 

^tWS: L=2 7 0amx0. 1 = 2 7 ym 
^r<0<\H<D/*7 ^140 1 0 l^LfcSejR^itl^— tt 

^. cicoifi-g-, j*3tB#icoL EDcsansfa*4it 

(1) icfctlOfgt^A'. fa-r-(-S:0. I 
tLTV^t*. S#p B ^i^TC0flES))«3Stl4. 

Cizfzz. wbsel^t-14. m^ttms.ntm^it9i 

W£xmmzUZ>. -75. *^<73§aitfi i llc43^T14. 
TFT2<Bf 1 **rt*LA<t£3fefl«0> I. 'I Ot**:^ 

aft$nTv>5. cncio. ii^F*qgRir5*-it^TFT 

2 0D^^'A*S(CT^*0. -S-OTM^SSEL^COo 
[0 0 2 4] 0414. *%m\ZfrfrZ>m@L&*&&<»&> 
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m l /«b zzmiz itxfo-r 

-(Dm^m^mx^n. RCBZ^e^no^ren 

^±MISI^Z R. ZG. &I£ZBIC#. 

a^pxLc^LT. E.mn&\kmwmMW}\si'&2 3 

R. 2 3G, 2 3 B7l*5j'J*ICt£:ttbnTU-5. X. Cft 

6 <Dft±fc\Wmm$h\E}& 23R. 23 G. 23B 

LT, ^«^J*ICjU£[h1K2 4 R. 24G. 2 4 B^IS 

ttemri^-s. SE-jT. rgb3'J*ic vsp icd®|£ 

B#F^*iagT^. V S P 2 R . V S P 2 G, VSP2B 

^n^-r^itmmwmmm^ 2 3 r. 23c 23b 

Kf£?£^T&3. #]t$<ltIP.^IIE®jiHJS&2 3RtC=t^T 

©ifai$n^f?±f&iiai.^z R(r^. squint (R) tf&m. 
^it«ii'(iai^^jiHis 2 3 Gt-^oTftiPsn-sf? 

lkftlJJPiilZ Glcti. *S€Si^ (G) i«Mcn, P?it$f| 

ca. n&.wm (B) ^s*u£i::=kn 

«\ RGBOT^-eSIC. J(S.K£i)l§n''?it3. fi£oT. il 
JI{Elg& 24R, 24G, 24B (D&l&mffl SrjIWCSi^ 

II^lSLT#M^^ttf?.^i;a. SIM 

0^2 4 R<Dm&mffl$:fflB^. m^zttfc-rz?*.- 

[0 0 2 5] 15 JS*^BJiC^/6^(a«E*^ag«^H 

w^&ttVTmMz&^izLT^z. *nMmmi*% 

Xm=FOLEDti£mzmWiZt\fzTFT3 (fBHCO#£ 
®M?) TFT3!C4-A ; 5i6'l?iaim^lCJ^i;T^ 

3. SiWm^li, ^:^MXi:2z^fCl5l-t^f?iiiiilPi^Z 
LTlsl-^^±C0«-iii^ P X L \zS £tlZ> TFT 

<hTFT2 .hcor^tCTFT 33*if A^ttTfcO. TFT 
3 coy— h~9.ilL<Di&l'&iZ .cot. OLE DtCStn^^Sif 
^t>/t7t^It^Tg^..f4i. TFT3&. TF 
T 2 tO L E D<om, f&^ZO LEDiVdd icOF^IC 

[0 0 2 6] *^{r^«ilft^^gw^ 

mnnmm<o-m tt-t-mmft(r>^m\£i&®x$> z>. 
m 1 oic^L/c^^ii^-r^gR^t-(i»j^-r-5#^ 



0. -77<73*fi^ (AV-KK) iiTFT2JCSgg$n, 
flS^COw? (7/-HA) «f?lh>&ltaiMZ«C^$tlT 

tetitZtlMtlJinSm? (77 — K A) ©*ffi*f?jtl«» 
JRZC«tO#l»LT. SOLED^ItTf^. SL. O 
L E DCO 7 / - h* A l*GE5fctf> i -5 K— V d d IC 

OLEDICIJTFT2 !CJ:oT«l»$ns*ti!t*< 

«wi*a<. ole DJS^sa^as'FTSSi^jitftsfc 

[0 0 2 7] El 7 f£. HI 6 KiK L-/ifgB3|l*Sj^^W*itW 

e«j*sT^-f s >y?r— h — ^sim^a- 
5tffiic(ttii-r***ji*Jtiia (rt) t. ±iB3)sc»-r 

OLED£t>-r§. CinfCiO. &i®lilcDOLEDte 

03*<>:BfS«)ii3E^IHr*^a-r*«»:, ±X<n&lkMW 
B. Z ^ L X±X<DO L E D <7)T / - K A Sr^itt«&(C 

lit. :ntio. y.±oDi^^f 
&mmiz^£nzRftm?<nBjTm*Rzmim&$:M 

[0 0 2 8] HI 8 it. *ftW\Zfrfr&m&.WF&im<n& 

&ntMMW<<n—mttT±&m&Mtfi.®-x&Q* mi i 

ffitJI*"?. «9JrofP±W»»*aW«i <!:*<. 
,^X 1 7"?^ X N$.?ilffl LT^-ili^ P X L CD^i— r-f — 
Mffll^tToTl/^. ZCOfe^tC. ^^SEfllHl£&2 1 £ 
\t%UzfflW®'s2 1 2 3 * MfUESfr 2 3 ' CO 

^rthtiiBTimmr^T > K-y— h®» 2 8 cO-7^W 
X^M^caBtsnrt**. «7>Hy-MS»2 8© 

aj775s^«^a<o^-7y— ^2 9 co— 77 watiw^ 

^LT^tlXL, X2. XNIC^LTH 
a. 3-7 > Hy— h(HlK2 8COM77t05ffi^^tiVCK/y 
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^OT#*SB»Xl. X2. -. XNiCttRLTVi«. 
X. VSP1 ttJfcOT3US6#!gi:ra«iCsS}£[3]»2 
lTVSP2i6(3. !MfMSK2 3' iZfltf&Stt*. - 
77, §r-^YiiPftWlWTFT2 6£:ft-L-T 
x-*8jUBiSj|£l!&2 2tCtt«£ftTHi*. TFT2 6CO 
y-hC(4VCK**«l6StlTVi*. X. g-x-^JSY 
CO^illN'^r >^!<-ScDT F T 2 7 IC =fc o T fefcllffllT 
#■5. TFT 2 7<0y-HCt>VCKS««l6S*lT<r» 
3. Ccoi-3fC. *iB«USjRSBO«iZlEI»«J3t«ia I 
lb^Ufcfi£3fc0l<hg&3ri*. ONCOSIS PXLC0H1S& 

«? l t§i *pxLcf-^*Ya>e>iKo $*r»a 

£r&A/T«il* P X L ©SBtJt^O LED £?8*Tf 
(0029] 1911 128 (C^ L-./i^EliJiE^ficoa^ 
fC. Sfax^-h/^WT-VS P 1 }**fiM!Eg)lHlS& 2 1 

R^iiK 2 4 tcA^en^. ^^®anis&2 1 12 

VSPlS§WAnfcS«t, safa-y^VCKCRJW 
LTeSIXI, X2, -. XNtliKBRL. 

*-ffi-e«iii*pxLK:jwatfa*»sii^ - c«r»<. #■ 

*«WTttTFT2 6, 2 7£t£l7fc:i 
tlCiO, &f-?»YIJVCK = H (/Vf I^JIO CO 
WKT/tSSO^ffl^-r-S^ (Z<7D^j-^«Stl!i«fi:) t 
fizr>. vck=l (n— u^s;u) <nmfflizi5^T&%:(n 
Mg.m$&&-5- A 6 n-3 J; v izfs. o T v» «. d ©S8flUi0 
9C0VCK<DK^<CL, H£#L. x— *S&coJRJ#»ca 
y^ySttLTflKMlcaOT**. VSPlttiK 
®^2 4TSM^tlfc^i:. V S P 2 £ LT*»JM!S&2 
3' C:A77;*ns. »18S[hIS&2 3' t£VSP2£SttA 
ft*:* £ . m\M. ? a y 2 V C K icl^ffl L TlWf £ A*. 
-ecoiti^7«T>K-ir-hEIK 2 8 5CA^7^tlS. ^&7> 
t*y— htslS&2 8ir«VCK.^|5lB#(CA^5nrv^co 
T. HtSHsIS& 2 3 ' <Dtiiflf)<H (/W U-^;W Tfi^V 
CK = H (/N-fU'OW COB#;r^SIX75*jg«£ft-&. 

L Ac =fc -3 IC. V C K = H CD gBfS! li^y-^Si Y CIS 
£0K*§^T3Q&7) { #^6ftT^£cD-e. $W®8&2 

[0 0 3 0] 0 1 4te*^S:i7&^£iB&^M£gC033 

#IS^4#LT1)BS§1!:LTH^. ?cC9=&3£J£J12 



inf-7>>^nFT2 coy- i- g cflBRa 

3. »Sii*»7«. ft3tf?ih»ZO*ttt ('C012C0 
fl»IT»S) Tlf^>. esj^.!i*. ^gm^C s<7)§fi75<TFT 
2 coy- h«S»:=tt-c+»**v»«*tt. »3tff jh#l 
HP« z ©tittXfl:* 1 ^**)* T f t 2 coy- hmffico^ 

<ttf3.Z. S£ot, S#iA^-B#C0TFT2C0y- 
C0^7CflI €:V g max£L ^3tf?lh»JtWIR Z co 
mffi*. 0 v gm a x - V t h£(±T(f 2> 

ItlCi^T, TFT2fl)y-MlttSV t h^TiCf 

KCftT F T 2 coy- t>-3'>LA^ 

[0 0 3 U 11 511 03 L 4C*Lfe^AHMJK<iC0 
®lf^l»BJ(cKT^$"f 5 >i7'?r— H*T^ 
J:-3!C. fPihSflPSiHS. ^*R3MKi«WamB#C«U'< 

m. f&tm^itm %&$intzms.mmzfoctz®g.izT 

^n-SUi l auiXf?itf5'! / fiSIM${£l'^;P(r-r^«i:. *3t*^ 

CO 0 3 2] C RT!Ci5^T(iSSiS^liy 

s e c*-^-e»fiA«3**T«wcXfU 7?r-f/7 
h U i7XScoy-f 77Ktlj- ACOP^iSfifetS 
^L^lt-S^ScO^SJ^at^EoTH-S. -co^>, id 
i!^K*:?f&-3^-S\ f]®C0^IC»o^S^H7 1/— 
ACO9]0^fc^>il^ST®^€:^LT*5 0. Z.tlrfA 

ft/5ts^$nT^^d»coso<^jaiT-5. iw. 

^ 7 "7 h U ^xm^-f X7H tcfelt-Siljiii^coiSS 
RTICtt«JL(£<.' l ! c5S*l^iaT-^-5>. CC0«f^» 

-5. MICH 7^r^^v|>iJi7^Itf)f-fX^ 
-f(C43^T. -71/- AC0flfr¥Taii«S:*^-r-5— ^7. 
-7 U— l±ff)ikmi&fzfrh C R TJ»a*<MSET-5^<D 

— * 5 o MtciSi/^iaKeSctfco^ic 

it. 7ls-^ttn. .*fl"<tS«iT«)ya— r--f— *2 5 
(0 0 3 3] 

^cco7 u--i i con^iA^ifT^n^fiiriB^co^«:i? 

lt-C^-g-CO-c 5 . — 7U-ArtTCD5BtB#P4c0f']-& (fa 
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[0 4] *^§B(C^^)iSS^^S^)^— SISSJK^cO 

[0 5] *^HJ}-^^fflj^a^^^|^HmgJK«€: 

[0 6] *^Bjic^^>iij^^SC0^l29|IJ6^€: 

[0 7] mwnfflM&V>*'1 ^>^t-hTS§, 
[0 8] *^BJ(c^^S^^SS^^SIMS^«: 



[0 9] SfffiSBJBBISa)^ ^>y^r-h-CS-5. 
[12 1 0] t^<^iffi«a*aBO— «t55TiB*I§I»BI 

[lain se*oa^^SH^±<ws»««taT* 
[012] '<^<Dmm^7xmw<n^<nm&ttTmm\si& 

[0 13] t^O)Sfi^iR3S«a)«ifi*sr»r2iHT* 
[0 14] *«W«c^*^iBflka«aSBW*A*»Bej8 
[0 15] 0 1 4iC^L^7 i N^6^«^^|5tBjicflt 

[^^)l»^] 

PXL- • OLED- • -jRBfc*^ TFT1 

• • IHft*?. TFT2 ■ • -a-ftgadJR^, T 
FT 3 • • • SBHUaft*^ C s • • • SU#s&», X • 

• • y • * • 5 s — ^SSL Z - • • ffifc*H»». 
2 1 • • ■ £*«IIE1J]0S§. 2 2 • • • ^«B»ia 

2 3 • • • ffih*]P»5B«iIsl», 2 4 • • • SIM® 



[0 L] 




Z #JtSW* 



[05] 



Vdd 



777" 777" 777" 




OLED 



777" 777" 



[0 6] 




OLED 



RT 



[07] 



TFT2 



ON 



OFF 
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[02] 



VSP1- 
VCX- 



^3c« XI - 
£3Etil X2- 



XN- 



24 



<2 



21 I 



if 



^PXL 



= 5 



-Y t— J»« 



CJ 



5 



22 



VSP2 

— ff JhMMft Zl 

— «Kjt«tJ1M« Z2 



— ffitftiitaa zn 

-23 



[0 3] 



VCK 
VSP1 

i£5f& xt 
£S» X2 
VSP2 



_oiin _rLn_rLn 



» Jfctittift Z2 



[0 10] 



[0 12] 



Y 



TFT1 



-Vdd 



OLED 



7FT2 



Y T^-^li 
X 




777- 
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[18 4] 



VSP1 
VCK 



X2- 



VSP2B 




7. r 



BUI 



}-22 23R 23G 238 



VSP1 
VCK 




21- 



Y T-*f*- 

X — / 



[B 1 4] 



PXL 
TFT1 



Cs 



-f-Vdd 

Al x-OLED 



K 



TFT2 



7?T 



(16) 



[0 9] 



vex 



VSPt 



VSP2 



j'U"U" ! -fjLn...._n_n 

rbn Wn_ 



X2 



[Hi i] 



-PXL 



m 



: 55 
; 5 



-o 



"5 
"5 



zstm xi 



X2 



^Y Y v*-***- 



"5 



*«SI XN 



21 



7 

22 
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[0 15] 
1 ~3 L/ — A 



£3fft 



Vgmax-Vth &L± 



